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(54) SPACER FOR ELECTRON BEAM EXCITATION DISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a spacer for 
electron beam excitation display, capable of stabilizing 
images by stabilizing the track of electrons emitted from 
an electron emitting element toward a fluorescent film. 
SOLUTION: A face plate 1 1 and a rear plate 12 are 
joined airtghtly through a support frame 1 3, and 
constitute together with the frame 13 a vacuum vessel 
of airtight, atmospheric pressure sustaining structure. As 
atmospheric pressure support member, a plurality of 
glass spacers 20 are inserted between the face plate 1 1 
and rear plate 12. Each glass spacer 20 is provided at 
the surface with a film 21, having projections and 
recesses. The film 21 is structured, for example so that 
Si02 particulates are dispersed uniformly in an Si02 film 
matrix, and the Sin2 particulates dispersed in the matrix 
produce projections and recesses at the film surface. 
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PROBLEM TO BE SOLVED: To provide a spacer for electron 
beam excitation display, capable of stabilizing images by 
stabilizing the track of electrons emitted from an electron 
emitting element toward a fluorescent film. 
SOLUTION: A face plate 1 1 and a rear plate 12 are joined 
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pressure sustaining structure. As atmospheric pressure support 
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provided at the surface with a film 21. having projections and 
recesses. The film 21 is structured, for example so that Si02 
particulates are dispersed uniformly in an Si02 film matrix, and 
the Sin2 particulates dispersed in the matrix produce 
projections and recesses at the film surface. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The spacer for an electron-beam-pumping display characterized by forming the concavo-convex 
film containing an oxide particle in a front face. 

[Claim 2] The spacer for an electron-beam-pumping display according to claim 1 characterized by the 
surface roughness of said concavo-convex film being 10-150nm in arithmetic mean granularity. 
[Claim 3] The spacer for an electron-beam-pumping display according to claim 2 characterized by the 
content of said oxide particle in said concavo-convex film being 10 - 80 % of the weight. 
[Claim 4] The spacer for an electron-beam-pumping display according to claim 2 or 3 characterized by the 
particle size of said oxide particle being 4-300nm. 

[Claim 5] The spacer for an electron-beam-pumping display given in claim 1 characterized by said oxide 
particle consisting of at least one sort of oxide chosen from the group which consists of oxidization silicon, 
an aluminum oxide, titanium oxide, and a zirconium dioxide thru/or any 1 term of 4. 

[Claim 6] The spacer for an electron-beam-pumping display given in claim 1 characterized by the thickness 
of said concavo-convex film being 10-500nm thru/or any 1 term of 5. 

[Claim 7] The spacer for an electron-beam-pumping display given in claim 1 characterized by the surface 
electrical resistance of the matrix of said concavo-convex film being 105-1012ohm/** thru/or any 1 term of 
6. 

[Claim 8] The spacer for an electron-beam-pumping display given in claim 1 characterized by said spacer 
being glass thru/or any 1 term of 7. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the spacer for an electron-beam-pumping display. 
[0002] 

[Description of the Prior Art] The so-called light flat mold electron-beam-pumping display (FED) attracts 
attention with the thin shape as what is replaced with a Braun-tube mold display large and heavy in recent 
years. This flat mold electron-beam-pumping display must make the source of an electron ray, a fluorescent 
substance, and other component parts in the vacuum housing of the vacuum ambient atmosphere of about 10 
to 5 or less torrs formed with the glass face plate and glass rear plate which countered mutually and have 
been arranged, and it is necessary to make this vacuum housing into atmospheric pressure-proof structure. 
[0003] A flat mold electron-beam-pumping display is equipped with the glass face plate with which the 
fluorescent screen was applied to the inside, and the glass rear plate with which the electron emission 
elements were formed in the inside. Moreover, it is airtightly joined through a housing and a face plate and a 
rear plate form the vacuum housing which makes airtight atmospheric pressure-proof structure with a 
housing. 

[0004] In order for a face plate and a rear plate to deform or contact according to the atmospheric-pressure 
difference of the interior of a vacuum housing, and the exterior and to prevent this deformation or contact as 
the display screen of a display becomes large since this interior of a vacuum housing is held as mentioned 
above at a vacuum, between a face plate and a rear plate, two or more glass spacers are inserted as 
atmospheric pressure supporter material. 

[0005] However, an operation of a twist or the emitted electron itself may cause electrification in a glass 
spacer especially, and, as for the electron with which some of those electrons emitted fi-om the electron 
emission component near the glass spacer collide with a glass spacer and which was emitted by 
electrification of this glass spacer fi*om the electron emission component, that orbit is bent. 
[0006] Moreover, in order to accelerate the electron emitted fi-om the electron emission component and to 
impress the high voltage (lkV/(mm) or more) of hundreds of volts or more between an electron emission 
component and a face plate, especially when the creeping discharge in a glass spacer fi*ont face may occur 
and the glass spacer is charged, possibility that this discharge will occur is high. This discharge also 
becomes the cause of bending the orbit of the electron emitted from the electron emission component. 
[0007] as the cure which an electron arrives at a different location from the regular location on a fluorescent 
substance, and the image near the glass spacer will be distorted, and it will be displayed, and will cancel this 
trouble if the orbit of the electron emitted from the electron emission component as mentioned above bends 
~ a glass spacer front face ~ antistatic — forming the high resistance film of business is proposed (for 
example, JP,1 1-7910,A). 
[0008] 

[Problem(s) to be Solved by the Invention] however, a glass spacer front face - antistatic — ****** it forms 
the high resistance film of business — the electron from an electron emission component — antistatic ~ since 
a secondary electron occurs when it collides with the high resistance film of business, the orbit of this 
electron cannot still be stabilized and a screen cannot be stabilized, emission of this secondary electron — 
antistatic - although a certain extent can be controlled by presentation modification of the high resistance 
film of business, it cannot control completely. 

[0009] The purpose of this invention is to offer the spacer for an electron-beam-pumping display which can 
stabilize the orbit of the electron emitted toward the fluorescent screen from the electron emission 
component, and can stabilize an image. 
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[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the spacer for an electron- 
beam-pumping display according to claim 1 is characterized by forming the concavo-convex film containing 
an oxide particle in a front face, 

[001 1] Since the concavo-convex film containing an oxide particle is formed in the spacer front face 
according to the spacer for an electron-beam-pumping display according to claim 1, by carrying out the trap 
of the secondary electron generated when the electron emitted toward the fluorescent screen from the 
electron emission component collides with this spacer by the concavo-convex film, the orbit of this electron 
can be stabilized and an image can be stabilized. 

[0012] The spacer for an electron-beam-pumping display according to claim 2 is characterized by the 
surface roughness of said concavo-convex film being 10-150nm in arithmetic mean granularity in the spacer 
for an electron-beam-pumping display according to claim 1 . 

[0013] According to the spacer for an electron-beam-pumping display according to claim 2, since the 
surface roughness of the concavo-convex film is 10-1 50nm in arithmetic mean granularity, the trap of the 
secondary electron generated when an electron collides with a spacer can be certainly carried out by the 
concavo-convex film. 

[0014] The spacer for an electron-beam-pumping display according to claim 3 is characterized by the 
content of said oxide particle in said concavo-convex film being 10 - 80 % of the weight in the spacer for an 
electron-beam-pumping display according to claim 2. 

[0015] Since the content of the oxide particle in the concavo-convex film is 10 - 80 % of the weight, while 
being able to form irregularity in the front face of the concavo-convex film substantially according to the 
spacer for an electron-beam-pumping display according to claim 3, it can prevent that maintain the 
reinforcement of the concavo-convex film, and an oxide particle separates and falls. 
[0016] The spacer for an electron-beam-pumping display according to claim 4 is characterized by the 
particle size of said oxide particle being 4-300nm in the spacer for an electron-beam-pumping display 
according to claim 2 or 3. 

[0017] Since the particle size of an oxide particle is 4-300nm, while being able to distribute an oxide particle 
equally in the matrix of the concavo-convex film according to the spacer for an electron-beam-pumping 
display according to claim 4, it can prevent that sedimentation takes place in the solution for matrix 
formation used for membrane formation of the concavo-convex film, 

[0018] The spacer for an electron-beam-pumping display according to claim 5 is characterized by consisting 
of at least one sort of oxide chosen from the group to which said oxide particle changes from oxidization 
silicon, an aluminum oxide, titanium oxide, and a zirconium dioxide to claim 1 thru/or any 1 term of 4 in the 
spacer for an electron-beam-pumping display of a publication, 

[0019] Since an oxide particle consists of at least one sort of oxide chosen from the group which consists of 
oxidization silicon, an aluminum oxide, titanium oxide, and a zirconium dioxide according to the spacer for 
an electron-beam-pumping display according to claim 5, it can prevent that the structure of the concavo- 
convex film, a presentation, etc. change also with hot heat treatments at the time of membrane formation of 
the concavo-convex film, and production of an electron-beam-pumping display. 
[0020] The spacer for an electron-beam-pumping display according to claim 6 is characterized by the 
thickness of said concavo-convex film being 10-500nm in the spacer for an electron-beam-pimiping display 
given in claim 1 thru/or any 1 term of 5. 

[0021] Since the thickness of the concavo-convex film is 10-500nm, while it comes out to make 
homogeneity distribute an oxide particle according to the spacer for an electron-beam-pumping display 
according to claim 6, membrane formation of the concavo-convex film can be made easy. 
[0022] The spacer for an electron-beam-pumping display according to claim 7 is characterized by the 
surface electrical resistance of the matrix of said concavo-convex film being 105-1 01 2ohm/** in the spacer 
for an electron-beam-pumping display given in claim 1 thru/or any 1 term of 6. 

[0023] according to the spacer for an electron-beam-pumping display according to claim 7 — the concavo- 
convex film — antistatic — possibility that will stabilize the orbit of the electron which could give the 
function of the high resistance film of business, consequently was emitted from the electron emission 
prevention component, and this electron will collide with the concavo-convex film can be reduced. 
[0024] The spacer for an electron-beam-pumping display according to claim 8 is characterized by said 
spacer being glass in the spacer for an electron-beam-pumping display given in claim 1 thru/or any 1 term of 
7. 

[0025] According to the spacer for an electron-beam-pumping display according to claim 8, this spacer is 
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easily producible. 
[0026] 

[Embodiment of the Invention] this invention person found out that the orbit of this electron could be 

stabilized and an image could be stabilized by carrying out the trap of the secondary electron generated 

when the electron emitted toward the fluorescent screen from the electron emission component collides with 

this spacer by the concavo-convex film, when the concavo-convex film containing an oxide particle was 

formed in the front face of the spacer for an electron-beam-pumping display, as a result of inquiring 

wholeheartedly that the above-mentioned purpose should be attained. 

[0027] This invention is made based on the result of the above-mentioned research. 

[0028] Hereafter, the spacer for an electron-beam-pumping display concerning the gestalt of operation of 

this invention is explained with reference to a drawing. 

[0029] Drawing 1 is the partial notch perspective view of an electron-beam-pumping display equipped with 
the glass spacer concerning the gestalt of operation of this invention. 

[0030] The electron-beam-pumping display of drawing 1 is equipped with the face plate 1 1 with which the 
fluorescent screen 14 was applied to the inside, and the rear plate 12 with which the electron emission 
elements mentioned later inside were formed. From these electron emission elements, an electron beam is 
irradiated and a fluorescent screen 14 emits light. Moreover, specular reflection of a part of light which a 
fluorescent screen 14 emits is carried out to the inside of a fluorescent screen 14, and the metal back 15 is 
formed for raising the utilization factor of light etc. 

[003 1] Moreover, as shown in drawing 2 which is the A-A sectional view of drawing 1 , it is airtightly 
joined through a housing 13, and a face plate 1 1 and the rear plate 12 form the vacuum housing of an airtight 
and atmospheric pressure-proof structure with a housing 13. 

[0032] In order to make the sufficient reinforcement and the sufficient airtightness for the joint of each part 
material hold in assembling a vacuum housing, frit glass is applied to a joint and each part material is sealed 
by calcinating 10 minutes or more at 400-500 degrees C in atmospheric pressure or nitrogen-gas-atmosphere 
mind. 

[0033] A substrate 16 is fixed to the rear plate 12, and nxm individual formation of the electron emission 
component 17 is carried out on this substrate 16. Here, n and m are two or more positive integers, and are 
suitably set up according to the number of display pixels made into the purpose. Simple matrix wiring of the 
electron emission component 17 of these nxm individuals is carried out with the line writing direction 
wiring 1 8 of m, and the direction wiring 19 of a train of n. 

[0034] if an electrical potential difference is impressed to a desired electron emission component through 
the line writing direction wiring 18 and the direction wiring 19 of a train, an electron will emit from this 
electron emission component 17 — having — it, simultaneously the metal back 15 — 10- hundreds ~ if the 
high pressure of V is impressed, the electron by which emission was carried out [ above-mentioned ] is 
accelerated and it is made to collide with the fluorescent screen 14 of the inside of a face plate 1 1, the 
fluorescent substance of a fluorescent screen 14 will be excited, light will be emitted, and an image will be 
formed on a face plate 1 1 . 

[0035] In order that a face plate 1 1 and the rear plate 12 may deform or contact according to the 
atmospheric-pressure difference of the interior of a vacuum housing, and the exterior and the vacuum 
housing which constitutes the electron-beam-pumping display of drawing 1 may prevent this deformation or 
contact as the display screen of this display becomes large since the interior is held as mentioned above at a 
vacuum, between a face plate 1 1 and the rear plate 12, two or more glass spacers 20 are inserted as 
atmospheric pressure supporter material. The glass spacers 20 have height of 3mm, 200 micrometers of 
board thickness, and the shape of sheet metal with a die length of 100mm, and are arranged in parallel with 
the line writing direction wiring 18. 

[0036] Through the joint material 41 , it is fixed to the inside (metal back 15 grade) of a face plate 11, and 
the line writing direction wiring 1 8, and the glass spacer 20 is connected electrically. 
[0037] The concavo-convex film 21 is formed on the front face by the glass spacer 20. 
[0038] The glass spacer 20 may specifically form impurity contents, such as soda lime glass, quartz glass, 
and Na, from the ingredient which has only the insulation which bears the high voltage impressed between 
the line writing direction wiring 18 on a substrate 16 and the direction wiring 19 of a train, and the metal 
back 15 of face plate 1 1 inside, the glass which decreased in number, and may replace the glass spacer 20 
with the spacer made from the ceramics. Moreover, as for the glass spacer 20, it is desirable to form from an 
ingredient with the coefficient of thermal expansion near the member which accomplishes a vacuum 
housing and a substrate 16. 
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[0039] The concavo-convex film 21 distributes an oxide particle to homogeneity, is fomied in a film matrix, 
and is fomied by the below-mentioned approach by the field exposed to the vacuum ambient atmosphere in 
a vacuum housing at least among the firont faces of the glass spacer 20. Irregularity is formed in a film fi"ont 
face of the oxide particle by which the concavo-convex film 21 was distributed in the film matrix. This 
irregularity carries out the trap of the secondary electron emitted when the electron from the electron 
emission component 17 collides with the concavo-convex film 21. 

[0040] The surface roughness of the concavo-convex film 21 is good preferably for there to be [ 10-150nm ] 
50-1 3 Onm at arithmetic mean granularity (Ra). When this surface roughness exceeds the time of less than 
lOnm, or 150nm, the absorption efficiency of a secondary electron is low. 

[0041] The content of the oxide particle in the concavo-convex film 21 has 10-80 desirable % of the 
weight. If irregularity is not substantially formed in the front face of the concavo-convex film 21 but 80 % 
of the weight is exceeded when this content is less than 10 % of the weight, since there are few rates that a 
film matrix part closes in the thickness direction of the concavo-convex film 21, the reinforcement of the 
concavo-convex film 21 will become low, and an oxide particle will separate and fall. 
[0042] The particle size of the oxide particle in the concavo-convex film 21 has desirable 4-300nm. If 
surface roughness cannot be enlarged, but secondary electron absorption efficiency is low and exceeds 
300nm, when this particle size is less than 4nm, since sedimentation will take place in the solution for film 
matrix formation which an oxide particle becomes large too much, and cannot distribute to homogeneity in a 
film matrix, and is used at the time of membrane formation of the concavo-convex film 21, it becomes 
difficult to obtain the concavo-convex film 21 with sufficient repeatability. 

[0043] As for the oxide particle in the concavo-convex film 21, it is desirable that it is a kind of oxide 
chosen from the group which consists of oxidization silicon, an aluminum oxide, titanium oxide, and a 
zirconium dioxide at least. 

[0044] The ingredient of a film matrix used for the concavo-convex film 21 has the desirable ingredient 
which the structure of the concavo-convex film 21, a presentation, etc. cannot change, but can maintain 
desired surface electrical resistance also by hot heat treatment at the time of membrane formation of the 
concavo-convex film 21 which is mentioned later, and production of an electron-beam-pumping display. As 
for this ingredient, specifically, it is desirable that it is a kind of oxide chosen from the group which consists 
of oxidization silicon, an aluminum oxide, titanium oxide, and a zirconium dioxide at least. In addition, it is 
not necessary to be the same ingredient as the above-mentioned oxide particle. 

[0045] As for the thickness of the concavo-convex film 21, it is desirable that it is 10-500nm. If it becomes 
difficult for this thickness to distribute an oxide particle to homogeneity at the time of less than lOnm and it 
exceeds SOOnm, membrane formation of the concavo-convex film 21 will become difficult. 
[0046] As for the surface electrical resistance of the film matrix of the concavo-convex film 21, it is good 
preferably 105-1012ohm/**, and that they are 105-101 lohm/**. If this surface electrical resistance exceeds 
1012ohms / **, it will become impossible to acquire sufficient antistatic effectiveness, and the lower limit of 
105ohms / ** will be chosen by the electrical potential difference impressed to the configuration of the glass 
spacer 20, and a spacer 20 from a viewpoint of electrification prevention, thereby — the concavo-convex 
film 21 ~ antistatic ~ it also has the fiinction of the high resistance film of business, and possibility that will 
stabilize the orbit of the electron emitted from the electron emission component 17, and this electron will 
collide with the concavo-convex film 21 can be reduced. 
[0047] 

[Example] The example of this invention is explained below. 

[0048] First, it is a soda lime glass ingredient (mainly) about the glass spacer 20. 272 % of the weight of SiO 
(s), 2013 % of the weight of Na, 8 % of the weight of CaO(s), 4 % of the weight of MgO(s), It produces. 
203 1 .8 % of the weight [ of aluminum ] K 2O0.9 % of the weight - containing ~ on the front face of this 
glass spacer 20 The sample (example sample No. 1 -No. 10, example sample No.of comparisonl-No.4) which 
formed membranes by the approach of mentioning later the concavo-convex film 21 of the particle 
presentation shown in Table 1, a particle content, particle size, thickness, and surface particle granularity 
(Ra) is prepared. Furthermore, the flat mold electron-beam-pumping display was produced by the approach 
of mentioning later using these samples. 

[0049] First, it faced forming the concavo-convex film 21 on glass spacer 20 front face, and the coating 
liquid for concavo-convex film formation was prepared as follows. 

[0050] The commercial item of the tetra-ethoxy silane (C2H50) (4Si) which is an organometallic compound 
was diluted with ethanol 10 times, it mixed at the room temperature and the colloidal silica (Snow tex by 
Nissan Chemical Industries, Ltd.) of various kinds of particle size of a silica was used as the coding liquid 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2/16/2006 



JP,2001-068042,A [DETAILED DESCRIPTION] 



Page 5 of? 



for concavo-convex formation at this solution so that it might become the rate shown in Table 1. 
[0051] 
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[0052] Example sample No. 8- 10 of Table 1 mixed various kinds of colloidal solutions (Nissan Chemical 
Industries, Ltd. make) of the alumina shown in the above-mentioned tetra-ethoxy silane solution in Table 1, 
a titania, and a zirconia at a predetemiined rate, and they were taken as the coding liquid for concavo- 
convex fomiation, respectively. 

[0053] Coding to the glass spacer 20 was performed by the dipping method using the above-mentioned 
solution. By 1 time of dipping, it pulled up so that it might become the thickness indicated to Table 1, and 
the conditions of a rate were set up. Moreover, example sample No. 3 performed coding 5 times. 
[0054] In addition, about example sample No.of comparison 1, the glass spacer 20 which does not form the 
concavo-convex film 21 was produced. 

[0055] Thus, after drying the glass spacer 20 with which the concavo-convex film 21 was formed in the 
front face for 30 minutes at 100 degrees C and making it dry for 30 minutes at 250 more degrees C, it heat- 
treated within 500-degree C oven for 1 hour. This formed the Si02 film matrix by carrying out combustion 
removal of C of the tetra-ethoxy silane in the solution for film matrix formation, and the H component in 
example sample No. 1 -No. 7 and example sample No.of comparison2-No.4. Consequently, the concavo- 
convex film 21 of 50-300nm of thickness with which Si02 particle of silica colloid was distributed by 
homogeneity in the Si02 film matrix was formed in the glass spacer 20. 

[0056] The concavo-convex film 21 of 70nm of thickness with which each oxide particle was distributed by 

homogeneity also about example sample No.8-No.10 was formed in the glass spacer 20. 

[0057] When the surface electrical resistance of these example samples was measured, all were 1010- 

1012ohm/**. 

[0058] Next, the surface roughness of the glass spacer 20 (only henceforth "the glass spacer 20") which 
formed the concavo-convex film 21 in the front face as mentioned above was measured as arithmetic mean 
granularity (Ra) using the microscope AFM (SEIKO electronic incorporated company "SPI3700") between 
atoms. 

[0059] Subsequently, the electron-beam-pumping display was produced so that it might state below using 
the above-mentioned glass spacer 20. 

[0060] First, a substrate 16, the line writing direction wiring 18, and the direction wiring 19 of a train were 
formed on the rear plate 12, subsequently to the line writing direction wiring 18 on the rear plate 12, and the 
metal back 1 5 on a face plate 1 1 , the glass spacer 20 was used and non-switched connection of the joint 
material 41 was carried out. The rear plate 12 which printed paste-like fiit glass beforehand on the line 
writing direction wiring 1 8 which should be connected was specifically carried on the hot plate, and the 
glass spacer 20 was held using the auxiliary fixture made firom quartz glass on this line writing direction 
wiring 18, and subsequently, it heats to the temperature which paste-like Mi glass fully fuses, for example, 
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430 degrees C, and cooled [ it held to the temperature for about 30 minutes, and ] to it. 
[0061] Next, it heated to the temperature which paste-Hke frit glass fully fuses, for example, 430 degrees C, 
and it held to the temperature for about 30 minutes, and cooled [ the housing 13 which applied paste 
powdered frit glass beforehand, and the face plate 1 1 which applied paste-like frit glass to the metal back's 
15 predetermined part beforehand were held to the position of the rear plate 12, and ] to it, and the vacuum 
housing was formed. 

[0062] Then, in order to form the electron emission component 17, energization format processing and 
energization activation were performed in ordinary temperature. 

[0063] The above-mentioned process was performed under non-oxidizing atmospheres, such as nitrogen, in 
order to prevent oxidation of the front face of a use member. 

[0064] In order to exhaust to a vacuum the interior of the electron-beam-pumping display produced as 
mentioned above, after assembling a vacuum housing, the exhaust pipe and vacuum pump this vacuum 
housing of whose is not illustrated were connected, and the interior of a vacuum housing was exhausted to 
10-5torr extent. It heated at 300 degrees C for about 10 hours in the range in which the property of the 
electron emission component 17 does not deteriorate in order to maintain the vacuum inside a vacuum 
housing, and degassing was performed, and after that, welding closure of the exhaust pipe was carried out 
with the gas burner, and finally, in order to maintain the degree of vacuum after the closure, getter 
processing was performed. 

[0065] Deflection, distortion, i.e., the electron beam orbit, of the image of an electron-beam-pumping 
display, was measured by the following approaches. 

[0066] First, the image was displayed on the electron-beam-pumping display by connecting to a non- 
illustrated picture signal circuit the line writing direction wiring 1 8 of an electron-beam-pumping display 
and the direction wiring 19 of a train which were produced according to the above-mentioned process. 
[0067] At this time, the current to which electron accelerating voltage is 20V, and the driver voltage of 5kV 
and the electron emission component 17 flows to one line of the line writing direction wiring 18 (180 
elements are included) was 510mA. 

[0068] a ****** [ that the orbit of an electron beam has not bent about the electron beam orbital deflection 
as screen stability as the design value about each component of line writing direction luminescence Rhine 
close to the glass spacer 20 ] ~ or a ****** [ that electron beam suction to which an electron beam 
approaches the glass spacer 20 has not taken place ] — or it investigated whether the electron beam repulsion 
from which an electron beam separates from the glass spacer 20 would have taken place. 
[0069] When electron beam suction occurs, if the electron which was attracted by the glass spacer 20 and 
collided with the front face of the glass spacer 20 is seen through a fluorescent screen 14 in order to collide 
with the fluorescent substance of a fluorescent screen 14 in the condition of having been scattered about, 
color nonuniformity will produce it around a collision part. 

[0070] The surface roughness of the above-mentioned glass spacer 20 and the measurement result of screen 
stability are shown in Table 1 . In the column of the image stability of Table 1, although there are "it being 
fitness very much" and electron beam orbital deflection a little about the case where there is no electron 
beam orbital deflection, there are "fitness" and electron beam orbital deflection about the case where it is 
satisfactory extent, there are "it being fitness a little" and electron beam orbital deflection considerably about 
a **** and the case where there is a problem slightly, a little, and the case where inconvenience is in the use 
as a display is made "improper." 

[0071] The result shown in Table 1 shows each example sample No. 1 -No. 10 being in the range whose 
surface roughness of the concavo-convex film 12 is 15-130nm, and having good image stability as 
compared with the example sample of a comparison. Moreover, as for each of example sample No.l-No.3, 
No. 6, and No. 9, it turns out that the surface roughness of the concavo-convex film 21 is in the range which 
is 50-1 30nm, and has very good image stability as compared with the example sample of a comparison. 
[0072] In the above-mentioned example, as an approach of forming the concavo-convex film 21 on glass 
spacer 20 front face, although the dipping method is used, a spin coat method is applicable to others. These 
approaches can be suitably chosen according to the ingredient of the concavo-convex film 21 or the glass 
spacer 20. 

[0073] Although the concavo-convex film 21 which contains an oxide particle by a dipping method etc. is 
formed on glass spacer 20 front face in the above-mentioned example, this approach is advantageous by 
grinding the glass spacer 20 directly at a point without the fault in which many cracks are given to the fault 
of the latter approach, i.e., the front face of the glass spacer 20, and the mechanical strength of the glass 
spacer 20 is reduced to the approach of forming irregularity in the front face of the glass spacer 20. 
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[0074] In addition, the commercial item of tetra-propoxytitanium (C3H70) 4Ti was used for example 
sample No.l of Table 1, and the experiment of 3, 6, and 9 instead of the tetra-ethoxy silane, and the 
experiment same as a solution which diluted deep ** with ethanol 10 times was conducted. When the 
surface electrical resistance of the obtained glass spacer 20 with coding was measured, all were in the range 
of 104.8-109. 

[0075] Each electron-beam-pumping scope stability produced using these glass spacers was very good. 
[0076] 

[Effect of the Invention] As mentioned above, by carrying out the trap of the secondary electron generated 
when the electron emitted toward the fluorescent screen from the electron emission component collides with 
this spacer since the concavo-convex film containing an oxide particle is formed in the spacer front face 
according to the spacer for an electron-beam-pumping display according to claim 1 as explained to the detail 
by the concavo-convex film, the orbit of this electron can be stabilized and an image can be stabilized. 
[0077] According to the spacer for an electron-beam-pxunping display according to claim 2, since the 
surface roughness of the concavo-convex film is 10-150nm in arithmetic mean granularity, the trap of the 
secondary electron generated when an electron collides with a spacer can be certainly carried out by the 
concavo-convex film. 

[0078] Since the content of the oxide particle in the concavo-convex film is 10 - 80 % of the weight, while 
being able to form irregularity in the front face of the concavo-convex film substantially according to the 
spacer for an electron-beam-pumping display according to claim 3, it can prevent that maintain the 
reinforcement of the concavo-convex film, and an oxide particle separates and falls. 

[0079] Since the particle size of an oxide particle is 4-300nm, while being able to distribute an oxide particle 
equally in the matrix of the concavo-convex film according to the spacer for an electron-beam-pumping 
display according to claim 4, it can prevent that sedimentation takes place in the solution for matrix 
formation used for membrane formation of the concavo-convex film. 

[0080] Since an oxide particle consists of at least one sort of oxide chosen from the group which consists of 
oxidization silicon, an aluminum oxide, titanixmi oxide, and a zirconium dioxide according to the spacer for 
an electron-beam-pumping display according to claim 6, it can prevent that the structure of the concavo- 
convex film, a presentation, etc. change also with hot heat treatments at the time of membrane formation of 
the concavo-convex film, and production of an electron-beam-pumping display. 
[0081] Since the thickness of the concavo-convex film is 10-500nm, while it comes out to make 
homogeneity distribute an oxide particle according to the spacer for an electron-beam-pumping display 
according to claim 6, membrane formation of the concavo-convex film can be made easy. 
[0082] according to the spacer for an electron-beam-pumping display according to claim 6 — the concavo- 
convex film — antistatic — possibility that will stabilize the orbit of the electron which could give the 
function of the high resistance film of business, consequently was emitted from the electron emission 
prevention component, and this electron will collide with the concavo-convex film can be reduced. 
[0083] According to the spacer for an electron-beam-pumping display according to claim 8, this spacer is 
easily producible. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 
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[Translation done.] 
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